INTRODUCTION
Case reports are a common type of medical research article that details symptoms, signs, diagnosis, treatments, and follow-up of one or more patients [1] . They are becoming increasingly more common and comprise a significant proportion of the articles in many medical and nursing journals. The number of case reports produced over the past of decades has increased, and the PubMed database currently lists nearly 2 million records. Case reports have been acknowledged to be helpful in the identification of adverse and beneficial effects and in recognizing new diseases, unusual forms of common diseases, and the presentation of rare diseases [2, 3] .
As a significantly important part of clinical practice, the professional nursing process can be advanced in many ways [4] . Despite the fact that case reports are regarded to be of a lower quality grade in the hierarchy of evidence [5] , one of the principles of evidence-based medicine is that decision-making should be based on a systematic summary of evidence [6] . There are various and complex forms of treatments in the nursing field, and only by reporting professional clinical work processes can new and effective nursing interventions be shared and implemented. In 2013, the CARE guidelines were published. These were designed to increase the accuracy, transparency, and usefulness of case reports [7] . Several case reports in different fields have been assessed via the CARE guidelines, including traditional Chinese medicine [8] , anesthesia [9] , PubMed-index Indian journals [10] , and therapeutic massage and bodywork [11] . However, evidence on the reporting characteristics of case reports in the nursing field is deficient. Therefore, it is important to assess the reporting quality of case reports in the nursing field using the CARE guidelines.
The aim of this study was to identify factors influencing the quality of case reports and to explore the applicability of the CARE guidelines to nursing case reports by assessing the reporting quality case reports published in nursing science citation indexed (SCI-indexed) journals according to the CARE guidelines.
MATERIALS AND METHODS

Journals selected, literature search, and inclusion and exclusion criteria
This systematic review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. Sixteen SCI-indexed journals in nursing (http://journal.medsci.cn/journal/index) were selected, and the websites of the selected journals were further searched to identify all published case reports.
The inclusion criterion was case reports, and the exclusion criteria were as follows: (1) Studies that reported over one case, because it was hard to record the scores; and (2) Studies not conducted on a disease.
The selected case reports were reviewed separately by two reviewers (Yang KL and Lu CC) and were cross-checked after reviewing. Differences in opinion were resolved through discussion or by consultation with a third party (Tian JH).
Extraction of basic information and literature review
First, two reviewers separately pre-reviewed and screened the titles and abstracts of the selected case report studies, and then the full texts of the included case reports were read. Second, two reviewers extracted the relevant information and data from the included case reports. A well-designed extraction table was made in accordance with CARE guidelines to assess the reporting quality of the included case reports. The extraction table included: (1) General characteristics [12] [i.e. journal name, publication date, number of pages, number of authors, number of institutes, impact factor (IF), and funding source]; and (2) The CARE guidelines checklist, which contains 11 primary items (including two optional items) and 21 sub-items. Items 12 and 13 were not taken into consideration in this study because there is an ongoing debate regarding these two items [7] .
The 21 sub-items could be answered by "YES" (clearly done), "PARTLY" (cannot answer or not applicable), or "NO" (clearly not done) according to detailed information contained in the included studies [13] . Differences of opinions were resolved through discussion or by consultation with a third party (Tian JH).
Quality control
We exercised strict control over the quality of the study. Before selecting the included case reports, the reviewers were trained to distinguish case reports from irrelevant studies and reached an agreement on eligibility criteria. Before the data extraction, an extraction table was designed, and a pre-extraction was performed. From this process, the table was modified, and the process was repeated until a consensus regarding the extraction table was reached.
Statistical analysis
The corresponding scores of every "YES", "PARTLY", and "NO" recorded for each sub-item were assigned 1, 0.5, and 0, respectively. Finally, the scores of all sub-items were summed up to generate the overall scores. The maximum overall score was 21. Scores less than 10 indicated low-quality, which meant the study assessed had serious information flaws. Overall scores between 10.5 and 14.5 meant the study was regarded as medium-quality and had some information flaws. Studies with scores over 15 were regarded as high quality, meaning they had relatively complete information. The intraclass correlation coefficient (ICC) scores were calculated as well. When calculating the reporting number of each sub-item, "YES" was assigned to "a" and "PARTLY" and "NO" to "b".
The reporting characteristics were analyzed according to different strata, which were defined by general characteristics that included the year of publication, countries, IF of the included journals, funding, and different periods. The data were summarized using descriptive statistics [frequencies, percentages, mean ± standard deviation (SD), the odds ratio (OR) and 95% confidence interval (CI)]. OR ≠ 1 and P < 0.05 represented differences between the two groups. The analyses were carried out using Stata 12.0. journals. After reviewing them, 644 studies were excluded according to the exclusion criteria. Ultimately, there were 184 case reports included in this study. A flow chart of the study selection is shown in Figure 1 . The basic information of the records identified in the 16 journals is listed in Supplementary File 1. Table 1 shows the general characteristics of the included case reports. All 184 included case reports were published between 1984 and 2017. Of the included case reports, 81.5% (95%CI: 75.1%-86.9%) were published before the CARE guidelines were published. Furthermore, 85.9% (95%CI: 80.0%-90.6%) of the included case reports were published in journals with IFs no less than 1.8. The number of authors in the included case reports ranged from one to 11. Only one author was listed on 33.2% of the case reports (95%CI: 26.4%-40.5%), 29.3% (95%CI: 47.7%-62.2%) had two to four, and 12.0% (95%CI: 7.6%-17.5%) listed more than four authors. Most of publications (62.5%, 95%CI: 55.1%-69.5%) listed a single institution. Furthermore, only one included case report contained one page, and 47.3% (95%CI: 39.9%-54.8%) included case reports of two to four pages. The majority of the identified studies received no funding (94.5%, 95%CI: 90.2%-97.4%).
The mean score of all the included case reports was 15.6 ± 2.3. Of the included reports, 10.3% (95%CI: 6.3%-15.7%) were regarded as low-quality, 52.7% (95%CI: 45.2%-60.1%) were considered middle-quality, and 37% (95%CI: 30.0%-44.4%) were high-quality. There were statistical differences between the scores of case reports with funding versus without funding (mean ± SD: 14.2 ± 1.7 vs 13.6 ± 2.4, P = 0.4456) or according to the journal IF < 1.8 versus IF ≥ 1.8 (mean ± SD: 13.3 ± 2.3 vs 13.6 ± 2.4, P = 0.4977). These data are summarized in Table 2 .
Reporting of 21 sub-items
The ICC scores in the 21 sub-items were higher than 85% (Supplementary File 2). The items reported in the included case reports ranged from five to 18, and the mean was 13 records per case report. Among the included records, none of them reported all 21 sub-items. Five of the 21 sub-items were reported in more than 90% of the case reports: 5a (Demographic information), 6 (Clinical findings), 8c (Diagnostic reasoning), 9 (Therapeutic intervention), and 11d (The main "take-away" lessons of including case reports). However, the reporting rates of the other three items, 5c (Medical, family, and psychosocial history), 8d (Prognostic characteristics), and 10 (Follow-up and outcomes) were reported less than 20% in our selected studies. The reporting rate details are shown in Table 3 .
Stratified analysis of the factors influencing the quality of the case reports
Comparison of the case reports before and after 2013 (Figure 2) : Since the CARE guidelines were published in 2013, we intended to compare the reporting rates before and after publication. Three items, 2 (Keywords, OR = 0.42, 95%CI: 0.19-0.92, P = 0.03), 4 (Introduction, OR = 0.35, 95%CI: 0.15-0.83, P = 0.017), and 11b (The relevant medical literature, OR = 0.19, 95%CI: 0.06-0.56, P = 0.003) had better reporting rates after publication of the CARE guidelines. However, the reporting rate for items 1 (Title, OR = 2.30, 95%CI: 1.01-5.27, P = 0.048) and 11c (The rationale for conclusion, OR = 3.05, 95%CI: 1.42-6.58, P = 0.004) were not as high as that before publication of the guidelines.
Comparison of case reports with or without funding (Supplementary File 3):
There was no statistically significant difference in the reporting of the 21 sub-items between reports with or without listed funding sources. File 4) : The reporting rate for item 3a (Introduction) in journals from developing countries was better than that of developed countries (OR = 11.02, 95%CI: 1.41-86.15, P = 0.022). The rest of the items were not statistically different.
Comparison of the case reports in developed and developing countries (Supplementary
Comparison of case reports with IFs more or less than 1.8 points (Figure 3) : The mean IF of the included journals was 1.8, so a comparison of the reporting rates was made between journals with an IF < 1.8 and IF ≥ 1.8. We found that journals with an IF ≥ 1.8 preferably reported items 3b (Case Presentation, OR = 0.14, 95%CI: 0.05-0.40, P = 0.000), 3c (Conclusion, OR = 0.37, 95%CI: 0.16-14.71, P = 0.023), and 7 (Timeline, OR = 0.41, 95%CI: 0.18-0.95, P = 0.038). In contrast, item 4 (Introduction, OR = 4.85, 95%CI: 1.60-14.71, P = 0.005) was reported more in journals with an IF < 1.8. In this systematic review, 184 full-text case reports were investigated using the CARE guidelines checklist. The journal that contained the largest proportion of case reports was the Journal of Human Lactation, while eight journals contained only one case report. None of the included case reports from the 16 selected SCI-indexed journals contained all 21 sub-items. According to our assessment and the scores we assigned, the overall quality of the included case reports was middle-level, similar to the studies by Yuan et al [14] and Eldawlatly et al [9] . Nearly one-third of the included case reports listed only one author, and nearly 60% included case reports listing only one institution. Furthermore, 0.5% of the included case reports were a single page, and most of these were published in the 1990s. The diseases reported in the case reports were usually rare and unusual and were generally treated, managed, and discussed by more than two clinicians and nurses or even required multidisciplinary care. Hence, more attention should be paid to the authors listed because this reflects the degree of professional input into the case management and report.
DISCUSSION
Basic information of the included literature
The quality of each sub-item in the included case reports
The title and abstract of the case reports: Correct title and abstract formats and keywords generate appropriate and accurate record retrieval. The words "case report" (or "case study") should be mentioned in the title, along with important symptoms of the disease and/or diagnosis and/or intervention, since there has been a lacking of high sensitivity retrieval strategy for case reports. The abstract provides a balanced and concise summary of a complete report, usually ranging from 100 to 250 words, depending on the journal, which is helpful for understanding the basic content of the article quickly. The structure and formats of abstracts, specifically, appear to be informative and may be useful to practitioners as a resource for guiding clinical decisions since they contain the main features of the described case, the main treatment measures and results, and a brief description of the clinical significance and experience [7, [15] [16] [17] . In this study, the correct format was applied in less than half of the included case reports, and many of them failed to add "case report" or "case study" to the title and lacked adequate description in the abstract. These particular shortcomings need to be urgently improved. 
The main body of the case reports:
The included case reports that completely reported item 4 (Introduction) only accounted for 57.6%. Authors might give priority to the description and analysis of the case itself and thereby, give little attention to the introduction of the case presented. However, to acknowledge that a reported disease is rare and representative, the authors should describe the incidence of the disease and compare it with the published literature in the introduction. Although it does not require all the evidence that network meta-analyses and meta-analyses do, it still needed to identify the question and gap in the knowledge, which highlight the importance of the study and the uniqueness of the case [15, 18, 19] . Relevant demographic patient information, especially medical, family, and psychosocial history is important for nurses to evaluate a patient's condition. The medical and family history in item 5c (Medical, family, and psychosocial history) was reported well, but the psychosocial history part was not satisfied. Some of the included case reports reported psychosocial history but without sufficient details or use of relevant scales to evaluate the patient's mental and psychological condition. Compared with medical case reports that focus on the process and treatment of a disease, nursing is more concerned with holistic care [20] , which emphasizes the role of mental evaluation. In order to have a more comprehensive and complete nursing evaluation and to make a more accurate nursing diagnosis, the appreciation of psychiatric evaluations in the nursing process assessment is indispensable [21] .
Adding timeline in a chart or table has been suggested to display relevant events in the patient's medical history in chronological order and to summarize briefly one or more key events in the case [22] . Over half of the included case reports listed important dates and times, but few of them presented them in the form of a table or figure. The other timeline styles, such as bold headings, definite dates, and italics, were considered to have the same effect as tables and figures. Therefore, the fixed timeline model was not compulsively required in our study.
Item 8d (Prognostic characteristics where applicable) was scarcely reported because some diseases and cases did not require a description and analysis of the factors influencing prognosis. For example, the Journal of Human Lactation is a journal about breastfeeding, and the case reports in this journal mostly pertain to lactation difficulties, which have no prognostic characteristics. The reporting rates for items 8a (Diagnostic methods, 85.9%) and 8c (Diagnostic reasoning, 98.9%) were much higher than items 8b (Diagnostic challenges, 19.0%) and 8d (Prognostic characteristics, 1.6%).
The reason for this result might be that this part of the CARE guidelines does not pertain to the nursing field. From our perspective, case reports in the nursing field should focus on nursing evaluations and diagnoses. Most of the authors work as nurses or major in nursing, so they need to assess patients from a nursing discipline point and to make nursing diagnoses precisely [23] . Notably, the science of caring can make up for the lack of therapeutic science [24] . Hence, the applicability of these four items (8a-8d) in the nursing field needs further discussion.
In spite of the high reporting rate of item 9 (Therapeutic intervention), there were still some problems in the included case reports. The majority of the case reports in this study laid emphasis on medical treatments over nursing interventions. The interventions should be repeatable, and the intervention type, the implementation process of the interventions, and the reasons for changing interventions should be reported in detail in order to enhance the authenticity of the cases and the diagnosis and treatment process [3] . Although case reports cannot be considered systematic reviews, and thereby do not adhere to similar review, analysis, and reporting standards, specifying the research project protocol and providing sufficient details of the intervention and changes in the patients' conditions might increase the credibility of the cases [25] . Nursing interventions were not reported specifically in most of the included case reports, which did not provide the readers with many useful or referential experiences.
Longitudinal findings may help create a compelling case and clarify the relationship between outcomes and treatments. Therefore, other studies have recommended the reporting of objective and subjective findings throughout the course of care in order to track changes in the outcomes of interest [22, 26] . However, item 10 (Follow-up and outcomes) was not comprehensively reported. Most of the case reports did not report adverse events or the adherence to or tolerability of the interventions. Follow-up is a significant intervention in transitional care [27] . All case reports should explicitly mention the presence or absence of adverse event [22] . In this study, only 6.5% of the included case reports stated whether there were any adverse and unanticipated events. One reason for the low report rate might be that in most cases, the authors tried to collect patient information retrospectively, which presented certain obstacle [28] . keywords of the included case reports were not standardized. Although the reporting rate of the keywords was higher after the publication of the CARE guidelines, the standardization of keyword selection was unsatisfactory. For example, most of the included case reports in the Journal of Human Lactation listed "human milk" [30] and "breast milk" [31] as keywords but they were listed as "milk, human" in MeSH terminology [32] . Journals with IFs more than 1.8 had better reporting rates for items 3b (Case Presentation), item 3c (Conclusion), and item 7 (Timeline), which might indicate that the details in the abstract and the structure of the main text were addressed. Hence, publication of the CARE guidelines has enhanced reporting quality to a certain degree.
The comparison of funding sources and different countries did not show significant differences in reporting rates of the 21 sub-items. However, the scores of the included case reports with funding were higher than those without funding. To some extent, the funding source was a possible reason for reporting quality improvement.
Limitations of this study
First, only SCI nursing journals were included in this study. Thus, our results may not be generalizable to case reports published in other nursing journals. Additionally, the inclusion criteria may have been too restrictive, leading to the inclusion of fewer articles in this study. Furthermore, some of the journals only included one case report, which might influence the outcomes of the calculations.
CONCLUSION
In conclusion, sufficient reporting of case reports is the responsibility of all medical professionals. When writing a case report, the authors should report in the form prescribed according to the CARE guidelines. In this study, the nursing care reports were assessed to be middle-quality, but many details remain to be resolved and improved. Thus, the quality of case reports in the nursing field still needs improvement. Moreover, there are some differences between nursing care and medicine, so more research regarding the nursing-adapted CARE guidelines should be conducted in the future. 
ARTICLE HIGHLIGHTS
Research background
As a significantly important part of clinical practice, the professional nursing process can be advanced in many ways. Although case reports are regarded as lower grade in the hierarchy of evidence, they are still important in the nursing field. However, the evidence on reporting characteristics of case reports in nursing field is deficient.
Research motivation
Information provided in the higher quality case reports could assist nurses with the opportunity to deal with intractable cases or rare diseases. Clinical nursing practice must continue to accumulate knowledge of new methods and experience in the context of state-of-the-art nursing care to improve the well-being of patients.
Research conclusions
The reporting quality of case reports in the nursing field apparently has not improved since the publication of the CARE guidelines.
Research perspectives
There are some differences between nursing and medicine. Therefore, more research on the extended version of the CARE guidelines suited for the nursing field can be conducted in the future.
